Abstract
II. MATERIALS AND METHODS

48
The samples used here were Gillette Foamy Regular shaving foam. The typical dimension 49 of the randomly distributed foam bubbles in this sample is on the order of a few micrometers, 50 and the relatively long coarsening lifetime allows us to probe a substantial range of the 51 dynamical life of the foam -from seconds to many hours. Due to the rapidly evolving 52 nature of aging foam dynamics, we record many speckle intensity values simultaneously, a 53 so-called "multi-speckle" detection scheme [22] [23].
54
The coherent light source was a 2.0 mW HeNe laser, with a wavelength of 633 nm. The 55 data were collected using a line scan charge-coupled device (CCD) detector. The 1024 pixel
56
(pixel size 10 µm by 10 µm) spL2048-140k Basler line-scan CCD camera was placed 6.2 cm 57 from the sample at an azimuthal scattering angle of 45 degrees. We collected 32 batches 58 of data at 1 minute intervals, starting 1 minute and 30 seconds after we first expressed the autocorrelation function is defined as:
where I(t) and I(t+τ ) are speckle intensities recorded at time t and t+τ , respectively, and
74
averaging is performed over all accessible t and pixels while keeping τ constant. shows the autocorrelation functions for 7 selected aging times (each was computed for a 32-76 second continuous batch dataset). As the sample ages, the characteristic decay time of the 77 autocorrelation function increases, as expected. Fig. 3 shows the exponential relaxation time 78 constants t 0 obtained from the fits of the autocorrelation data shown in Fig. 2 to a fitting plot (where t 1 = t 2 ) will broaden with time.
Based on the similarities between Eq. 1 and Eq. 2, one would normally expect the mono- offset from the t 1 = t 2 line by ±τ .
IV. TIME RESOLVED CORRELATION
For a dynamically homogeneous system the probability distribution of the TRC values is are happening so rapidly that the dynamics closely resemble that of a continuous system. As the temporal contrast for each pixel, then average over all q (pixels). with respect to n, we can directly measure the change in the continuous dynamics as the 179 sample is aging as can be seen from Fig. 8 , the slope decreases during aging, which implies 180 that the rate at which the sample undergoes continuous evolution is also decreasing over 181 time. Figure 9 shows the baseline Temporal Contrast, as well as the rate of continuous 
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The statistical analysis methods of temporal speckle fluctuations applied by us to study 216 foam coarsening will be useful for studying complex non-equilibrium dynamics in a wide 217 variety of other systems, where both intermittent and continuous dynamics may be present.
218
The examples of such systems include not only a wide range of soft matter and granular 
